Kinetics of pressure-induced inactivation of bovine liver glutamate dehydrogenase.
Kinetics of pressure-induced denaturation of bovine liver glutamate dehydrogenase (EC 1.4.1.3) were investigated in the pressure range 1.8-2.8 kbar by observing the residual activity after the pressure-release and the scattered light intensity during the incubation at high pressure. The residual activity decreased exponentially with the incubation time, whereas the scattered light intensity showed a bimodal profile indicating parallel aggregation and dissociation reactions. The latter suggested that two kinds of aggregates were formed during the incubation under pressure. The observed first-order rate constant for the inactivation, k obs, showed a minimum around 30 degrees C. These experimental results were interpreted in terms of the following reaction scheme; (formula; see text) where N represents the enzyme entity with native structure, D1 the partially denatured intermediate, D2 the irreversibly denatured state, and A1 and A2 the two kinds of aggregates, one of which (A1) is reversibly formed at an early stage of the incubation under high pressure. The apparent activation volume for the inactivation reaction was estimated to be delta V*app = -113 +/- 5 cm3 X mol-1 from the pressure dependence of k obs. The effect of coenzyme, NAD+, on the pressure-induced inactivation was also studied. The inactivation was retarded by the presence of the coenzyme, whereas the apparent activation volume for the holoenzyme (delta V*app = -104 +/- 2 cm3 X mol-1) did not differ significantly from that for the apoenzyme.